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© Co ncentrate d suspensions of po lyene fungicides 
such as natarriyciiv a re aisclosed which exhibit good 
ch emical , mi crobial a nd phys ical stabi lity and which 
are thus particularly suitable as stock s uspensions 
for the preparation of im mersion liquid s and coating 
emu lsions fo r treatmen t of food, feed and agricultural 
products. Such suspensions have a pH in the range 
3 to 4.8 and include a thickening agent. 
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This invention relates to chemically, physically 
and microbially stable concentrated suspensions of 
p olyenej ungicides such as n atamycin which pro- 
vide a convenient stock for the easy and reproduc- 
ible dosage of the fungicide, e.g. to an imal fee d or 
grain or for manufacturing liquid preparations to 
treat food such as cheeses and sausage s or to 
treat agricultural products such as vegetable s, fruit 
and flowe Lbulbs^ Further the invention relates to 
solid compositions of polyene fungicides such as 
natamycin for preparing such suspensions. 

Description of the prior art 

For more than 20 years, n atamycin has been 
used to pr event gr owth of mould on cheeses and 
saus ages.(Ref . 1-3) Cheeses are treatedT y immer - 
sion "In a sus pension of nat amycin in water or 
co vered b y an e mulsion of a polymer (mostly poly- 
vinyl acetate) in wa ter co n taining natamycin. Sau- 
sages are mainly treated by i mmersion^ or by 
sp raycoating with a sus pension o f nat amycin^ in 
water. U sually aqueous suspensions for immersion 
treatments contain 0.1 to 0.2% (w/v) of natamycin, 
while polymer emulsions for coating purposes con- 
tain 0.01 to 0.05% (w/v) of natamycin. 

For the production of such suspensions or 
polymer emulsions, the na tamycin may b e added 
directly to the liquids, as a powdgr, for instance by 
using the wetta ble pow der composition known un- 
der the brand name of Delvocid® Insta nt. Instead 
of using the powder as such, frequently a con- 
centrated pr e-suspensio n of the n atamycinjn wate r 
is prepared before adding the natamycin to the 
liquids to be used for treatments. The purpose of 
preparing a pres uspensio n is to a void lump forma- 
tion and to faci Ulate homogenis ation of n atamyc in 
th rough the treat ment liqui ds. Mostly these meth- 
ods of preparing suspensions for treating food are 
adequate. However, when several types of suspen- 
sion with varying concentrations of natamycin have 
to be prepared or several portions of large quan- 
tities need to be produced over a longer period 
such methods are less convenient. 

When natamycin is added as a powder to 
treatment preparations, the laborious weighing of 
the powder has to be repeated for each type of 
suspension, thus multiplying the nuisance of possi- 
ble dust problems. 

When a presuspension in water is used to 
avoid inaccurate dosages, the presuspension has 
to be agitated continuously to prevent the 
natamycin from settling down or the presuspension 
has to be added in total to the treatment prepara- 
tions. Furthermore, such suspensions are suscept- 
ible to undesirable bacterial contamination and can- 
not be used as a stock for long periods without 
taking precautions, e.g. addition of a preservative. 



A possible way to avoid sedimentation is to 
make a stock solution of natamycin instead of a 
suspension. Aqueous solutions of natamycin can 
be prepared by adjusting the pH of the mixture to a 
5 high or a low value. However, under such con- 
ditions the stability of natamycin is rather poor 
(Ref. 4, page 542). 

Aqueou s suspens ions of natamyc in are well 
known in practice. Under the brand name of 

10 P imafucin® . sterile suspensions of natamycin are 
commercially available as a 1% or a 2.5% pre- 
sentation in small bottles of up to 100 ml. 
Pimafucin® is mainly used for medical purposes. 
To render these suspensions suitable as a multiple 

75 dose presentation the suspensions are preserved 
by using benzalkonium chloride, a preservative of 
the quaternary ammonium type. Because of the 
sedimentation of the solid natamycin, such a sus- 
pension has to be shaken well every time prior to 

20 use. Further to avoid excessive inactivation of the 
natamycin, the pH of Pimafucin® is usually ad- 
justed to a value of 5.5 to 7.5. 

Because of the sedimentation problems and 
the bacterial vulnerability of known suspensions of 

25 natamycin, and the instability of solutions of 
natamycin, an aqueous stock preparation of 
natamycin which may be dosed by volumetric 
methods and which remains stable for a prolonged 
period, e.g to manufacture treatment liquids for 

30 cheeses or sausages, has up till now not been 
considered a practical proposition. 

Summary of the prior art 

35 Su spensions of nat amycin^ are well know n. 

Nevertheless the use of concentrated suspensions 
to serve as a stock for long periods or even to be 
used during only one day is not known. This is 
mainly because of (1) the tendency of the sparingly 

40 soluble natamycin to settle down, (2) the chemical 
instability of natamycin at low and at high pH 
values and (3) the susceptibility of natamycin sus- 
pensions to bacterial growth. Moreover an aqueous 
solution of natamycin as a stock is not possible 

45 because of the instability of natamycin in solution. 

OBJECT OF THE INVENTION 

The object of this invention is to provide 
so chemically, microbially and physically stable con- 
centrated aqueous stock suspensions of polyene 
fungicides, in particular natamycin, which are suit- 
able to be used over at least several days without a 
preservative and without the necessity for com- 
55 plicated equipment either for the preparation or the 
dosage thereof. 
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SUMMARY OF THE INVENTION 

Unexpectedly it has been found that, without 
using preservatives, by applying a suitable pH 
range and using a thickening agent it is possible to 
produce conc entrated aqueo us su spensio ns of 
pol yene fungicide s, in particular natamycjn , which 
are chem ically ja nd mi crobia lly stable forj n orejfr an 
14 days a nd which have a phy sical stabil ity of at 
least sev eral hours . ^ 

Surprisingly such suspensions of natamycin 
have been obtained with a pH of lower than 6, 
more particularly a pH of lower than 5.1 The pH of 
a suspension according to the invention will be in 
the range from 3 to 5.1, preferably from 3.5 to 5.1 
and more preferably from 3.5 to 4.5. Thus, a pH of 
about 4.0 is considered, for example, desirable, 
although a slightly lower pH, e.g. 3.6, or a slightly 
higher pH, e.g. 5.0 is equally acceptable. 

The new suspensions are very convenient for 
use as a stock for the easy and reproducible dos- 
age of natamycin, e.g. for use in the large scale 
production of coat ing emulsion s for the treatment 
of cheeses. The concentration of the polyene fun- 
gicide in a stock suspension of the invention may 
be as high as 40% (w/w). Preferably, the con- 
centration of fungicide is from 0.5 to 30%, more 
preferably from 2 to 25% and most preferably from 
5 to 20%. 

To provide a suspension with sufficient phys- 
ical stability, any thickening agent which is known 
in the art or any combination of such thickening 
agents may be used. Preferred thickening agents 
for use in a suspension of the invention are those 
which have thixotropic or shear thinning and/or 
pseudoplastic properties such as, for example xan- 
than, carrageenan, methylceliulose, Arabic gum 
and combinations thereof. 

When a thickening agent without shear thinning 
properties is used, the viscosity of the suspension 
is at least about 500 mPa, more preferably from 
about 1000 to 5000 mPa and most preferably from 
about 1000 to 3000 mPa. When a thickening agent 
with shear thinning properties like xanthan is used, 
the viscosity of the suspension without shear may 
be more than 50,000 mPa. 

Another feature of the invention is a method of 
forming a suspension of the invention by mixing a 
solid composition with water. Preferably, wettable 
powder formulations for this purpose contain at 
least the polyene fungicide, e.g. natamycin, a thick- 
ening agent like xanthan or methylceliulose and 
preferably a surfactant like sodium dodecyl sul- 
phate. Optionally a buffering system, e.g. of the 
phosphate and/or of the citrate type, may be incor- 
porated in the powder mixture. 

Suspensions of the invention may be used 
directly to treat a food, feed or agricultural product 



with a polyene fungicide or may be used to pre- 
pare an alternative suspension or coating emulsion 
for such treatment. =* 

5 DETAILED DESCRIPTION OF THE INVENTION. 

In one aspect, the present invention provides 
an aqueous suspension of a polyene fungicide hav- 
ing a pH of lower than 6, more particularly a pH of 

w 3 to 5.1 , e.g. 3.6 to 5.1 and containing a thickening 
agent to give a viscosity of at least 500 mPa. 
Without including a preservative, such an aqueous 
concentrated suspension of a polyene fungicide, in 
particular natamycin, will remain chemically and 

15 microbially stable for a period of days, e.g. more 
than 14 days, and exhibit physical stability for at 
least several hours. By physical stability is meant 
that stirring is not necessary or that no more than 
gentle agitation every two hours for 5 minutes will 

20 suffice to keep the solid materials from settling 
down. 

As hereinbefore indicated, the concentration of 
the polyene fungicide in a stock suspension of the 
invention may be as high as 40% (w/w). Preferably 

25 the concentration is from 0.5 to 30%, more prefer- 
ably from 2 to 25% and most preferably from 5 to 
20%. For the preparation of a suspension accord- 
ing to the invention, a polyene fungicide as such 
may be used or a preparation containing such a 

30 fungicide. For instance, the commercially available 
powder compositions known under the brand name 
of D elvocicl® Instant or NatamaxJB and containing 
50% (w/w) natamycin may conveniently be em- 
ployed. ~ 

35 Thus, in another aspect, the present invention 

provides a method of a preparing a suspension of 
the invention which comprises adding appropriate 
additives including a polyene fungicide and thick- 
ening agent, either separately or as a powder com- 

40 position, to water and mixing, followed if necessary 
by adjustment of the pH. Preferably, a powder 
composition comprising the polyene fungicide, the 
thickening agent, and a surfactant, optionally to- 
gether with a buffering agent, will be mixed with 

45 water, followed if appropriate by pH adjustment. 

The invention may be applied to any polyene 
fungicide. 

Thus, suspensions according to the invention 
may be prepared using not only natamycin but also 

so lucensomycin, nystatin, amphotericin-B and com- 
binations thereof. Preferred fungicides are 
natamycin, lucensomycin and nystatin. 

Any thickening agent which is known in the art 
or any combination of known thickening agents 

55 may in principle be used for the preparation of 
such suspensions. Examples of suitable thickening 
agents are xanthan gum, Arabic gum, tragacanth 
gum, gellan gum, quar gum, locust bean gum, 
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carrageenan gum, rhamxan gum, alginate, polyvinyl 
acetate and thickening agents of cellulosic origin 
like hydroxypropylmethylcellulose, hydroxypropyl- 
cellulose, carboxymethylcellulose and methylcel- 
lulose. Preferred thickening agents are those which 
have thixotropic or shear thinning and/or 
pseudoplastic properties such as for example 
methylcellulose, xanthan gum, carrageenan gum, 
Arabic gum and combinations thereof. 

The thi ckening agen t is preferably used in an 
amount of from 0.1 to £0% (w/w) , more preferably 
from 0.1 to 3.0% (w/w) and most preferably from 
0.2 to 2.0% (w/w). 

When a thickening agent without shear thinning 
properties is used, the viscosity of the suspension 
will be at least about 500 mPa, more preferably 
from about 1000 to 5000 mPa and most preferably 
from about 1000 to 3000 mPa. When a thickening 
agent with shear thinning properties like xanthan is 
used, the viscosity of the suspension without shear 
may be more than 50.000 mpa, while the viscosity 
under shear will be dependent on the applied 
shear. 

Advantageously, a suspending agent is used 
which serves as a deflocculant. Suitable suspend- 
ing agents are for instance microcrystalline cel- 
lulose-sodium carboxymethylcellulose (Avicel® 
RC), sodium dodecyl sulphate, polyethylene glycol, 
fumed silica, glycol and glycerol. 

The pH of a suspension according to the inven- 
tion may be adjusted by any method known in the 
art, e.g. by adding an acidic or an alkalic com- 
pound or by using a buffering system. Useful acids 
are for example citric acid, lactic acid, ascorbic 
acid, hydrochloric acid, phosphoric acid, sulphuric 
acid and tartaric acid. Useful basic compounds are 
for example sodium hydroxide, potassium hydrox- 
ide, ammonia and calcium hydroxide. Useful buf- 
fering systems are for instance those of the phos- 
phate and/or of the citrate type. 

As indicated above, a solid powder composi- 
tion for combination with water to provide a sus- 
pension according to the invention should prefer- 
ably at least contain the polyene fungicide, a thick- 
ening agent like xanthan or methylcellulose, and 
optionally a surfactant like sodium dodecyl sul- 
phate. The presence of a buffering system in the 
solid powder composition may be of advantage, 
but is not essential. The formulation may also con- 
tain components which are already present in a 
starting polyene fungicide preparation. For exam- 
ple, when Delvocid® Instant or Natamax® is used 
as a source of natamycin, lactose will also be 
present in the final blend. 

The amount of the polyene fungicide such as 
natamycin tri hydrate in a solid compositions for use 
in the preparation of a suspension of the invention 
may be up to 99.8% (w/w), e.g. 80 to 99.8% (w/w), 



preferably up to 99.5%. Preferably the amount of 
the thickening agent in such a solid composition is 
from 0.2 to 20% (w/w), more preferably from 0.5 to 
10% (w/w). The amount of the surfactant is prefer- 
5 ably from 0.1 to 2% (w/w), more preferably from 
0.2 to 1% (w/w). A buffering system may be 
present at up to 20% (w/w). Useful buffering sys- 
tems may consist of one or more of citric acid, the 
mono-, di-, and trisodium salts of citric acid and the 

10 mono- and disodium salts of phosphoric acid. Fi- 
nally, it is obvious that filling agents like lactose 
and/or cellulose may also be present in the final 
solid composition. 

After mixing the solid powder composition with 

75 water to give a stock suspension, if necessary, the 
pH of the resulting mixture will be adjusted to an 
appropriate value by methods known per se . 

In further aspects, the present invention pro- 
vides use of a suspension according to the inven- 

20 tion directly for treatment of a food, feed or agricul- 
tural product or for the preparation of a treatment 
liquid or coating emulsion for such treatment. 

As stated above, suspensions prepared in ac- 
cordance with the present invention are very con- 

25 venient for use as a stock suspension. For exam- 
ple, such suspensions are very useful for preparing 
immersion liquids for treating food and for the large 
scale production of coatin g emulsion s fot jhe treat: 
ment of cheeses. Further, such suspensions are 

30 convenient 1M use* as part of a continuous process, 
e.g. to produce coating emulsions for the treatment 
of feed. Moreover neither for their preparation or 
their application is complicated equipment re- 
quired. Mostly, the use of a simple stirring device 

35 will satisfy. An additional advantage of using a 
suspension according to the invention as a stock 
for preparation of treatment liquids is that dust 
problems and lump forming are minimized. 

Embodiments of the present application are 

40 illustrated by the following examples. 

Example 1 

This example demonstrates the microbial and 
45 chemical stability of suspensions according to the 
invention. 

1a. 100 g of Delvocid® Instant (containing 50% 
of natamycin), 0.1 g of sodium dodecyl sulphate 
and 10 g of methylcellulose 400 CP (Sigma) 
so were mixed together. The mixture was then sus- 
pended into 390 ml of water using a magnetic 
stirrer. The pH of the suspension was adjusted 
to 4.8 by means of a 1N solution of hydrochloric 
acid. 

55 1b. The experiment was repeated except that 
the. pH was adjusted to 4.4 instead of 4.8. 
1c. The experiment was repeated except that 
the pH was adjusted to 4.0 instead of 4.8. 
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1d. The experiment was repeated except that 
the pH was adjusted to 3.6 instead of 4.8. 
1e. The above experiment was repeated except 
that the pH was adjusted to 4.0 using a solution 
of acetic acid instead of hydrochloric acid. 
1f. 100g of Delvocid® Instant, 0.1 g of sodium 
dodecyl sulphate, 10g of methy (cellulose 400 cp 
and 0. 1 g of ascorbic acid were mixed together 
and then suspended into 390 ml of water. The 
pH of the suspension was adjusted to 4 by 
means of a 1N solution ofsodium hydroxide. 
50 ml of each of the above mixtures were 
inoculated with a mixture of respectively 3.4 x 10 6 
CFU/ml of Staphylococcus aureus ATCC 6538, 2.9 
x 10 6 CFU/ml of Escherichia coli ATCC 11229, 5.5 
x 10* CFU/ml of Bacillus cereus ATCC 2 and 1.5 x 
10 5 CFU/ml of Lactococcus lactis ATCC 19257. 
After incubation at 25 *C for 14 days, the total cell 
count was estimated using methods known per se . 
Composition 1a had a total cell count of more than 
10 7 CFU/ml while the other compositions contained 
less than 200 CFU/ml. 

The above results showed that a pH value of 
lower than 4.8 is sufficient to inhibit bacterial 
growth. 

The natamycin content of each suspension was 
estimated by HPLC immediately after preparation 
and after 13 days storage at 25 °C. None of the six 
mixtures showed a decline in the natamycin con- 
centration. 

Example 2 

In this experiment the effect of viscosity on the 
sedimentation of natamycin was investigated. 

Aqueous suspensions containing 20% (w/w) of 
Delvocid® Instant, 0.1% (w/w) of sodium dodecyl 
sulphate and respectively 1.8%, 1.6% and 1.4% 
(w/w) of methylcellulose 400 cp and with 0.7% of 
methylcellulose 4000 cp were prepared according 
to the method described in Example 1 . The pH of 
the suspensions was adjusted to 4.0 by means of a 
1 N solution of hydrochloric acid. 

The viscosities of the resulting suspensions as 
measured with a Brookfield viscosimeter were re- 
spectively 2740, 1910, 1080 and 2380 mPa. 

To check the sedimentation of the natamycin, 
100 ml of each of the suspensions was put into a 
measuring cylinder of 100 ml. The phase separa- 
tion was judged visually. No phase separation was 
observed during more than 8 hours for the suspen- 
sion with the lowest viscosity (1080 mPa) and 
during more than 24 hours for the other four mix- 
tures. 



Example 3 

106 g of natamycin trihydrate, 4 g of xanthan 
gum (Keltrol® RD, Kelco International Limited) and 

5 0.5 g of sodium dodecyl sulphate were mixed 
together and then added to 990 ml of water. After 
stirring the mixture for 30 minutes, the pH was 
adjusted to 4.0 by means of a 1N solution of 
hydrochloric acid. 

70 The sedimentation characteristics were 
checked visually by putting 100 ml of the resulting 
suspension into a measuring cylinder of 100 ml. 
Even after two weeks standing no phase separation 
was observed. 

75 The microbial and chemical stability was 

checked in the same way as described in Example 
1. 

After incubation at 25 °C for 14 days, the 
microbial cell count was less than 200 CFU/ml. 
20 HPLC analysis showed that the natamycin content 
immediately after-preparation and after .storage at 
ambient temperature for 14 days was respectively 
10.2 and 10.0% (w/w). 

25 Example 4 

200 g of Delvocid® Instant, 0.2 g of sodium 
dodecyl sulphate and 4 g of Keltrol® RD were 
mixed together and then suspended into 796 ml of 

30 water by stirring for 30 minutes. The pH of the 
suspensions was adjusted to 4.0 by means of a 1 N 
solution of hydrochloric acid. 

The resulting suspension showed no sedimen- 
tation after standing for more than 14 days. The 

35 microbial and chemical stability was checked in the 
same way as described in Example 1. After incuba- 
tion at 25 *C for 14 days, the microbial cell count 
was less than 200 CFU/ml. HPLC analysis showed 
that the natamycin content immediately after prep- 

40 aration and after storage at ambient temperature 
for 14 days was respectively 10.5 and 10.7% 
(w/w). 

Example 5 

45 

A wettable powder of the following composition 
was produced in a Turbula® mixer: 100 g of 
natamycin trihydrate, 100 g of lactose, 4 g of 
Keltrol® RD, 1 g of sodium dodecyl sulphate, 1 g 

50 of citric acid and 0.1 g of trisodiumcitrate dihydrate. 
The components were mixed together. 

The wettable powder is suspended into 800 ml 
of water giving a total volume of 1000 ml and 
stirred for 30 minutes. 

55 The pH of the suspension was measured im- 

mediately after preparation and after 14 days stor- 
age in the dark at room temperature. In both cases 
the pH was 4.04. 



5 



EP 0 678 241 A1 



10 



Sedimentation characteristics were checked in 
the same way as described in Example 3. The 
suspension showed no sedimentation after standing 
for more than 14 days. 

The microbiological stability was checked us- 5 
ing the well known challenge test method. 

Five samples of 50 ml of the suspension were 
inoculated with respectively 3.8 x 10 3 CFU/ml of 
Escherichia coli ATCC 11229, 7.7 x 10 3 CFU/ml of 
Staphylococcus aureus ATCC 6538, 1.5 x 10 4 w 
CFU/ml of Listeria monocytogenes DSM 20500, 9.2 
x 10 3 CFU/ml of Bacillus cereus ATCC 2 and 1.8 x 
10 3 CFU/ml of Lactococcus lactis ATCC 19257. 

After incubation at 30 • C for 1 hour, 7 days and 
14 days samples were taken and the total cell 75 
count of each sample was determined using well 
known methods. 

AH samples contained less than 10 CFU/ml, 
which demonstrates that the suspension is micro- 
biological stable for at least 14 days. 20 

The natamycin content of the suspension was 
estimated by HPLC immediately after preparation 
and after 14 days storage in the dark at ambient 
temperature. The natamycin content in both cases 
was 10.4% (w/w). 25 

Example 6 

A wettable powder with the same composition 
as described in Example 5 was prepared and 30 
stored for more than 2 months at room tempera- 
ture. 

A natamycin suspension was produced as de- 
scribed in Example 5. 

The results concerning physical, microbiolog- 35 
icaJ and chemical stability were the same as de- 
scribed in Example 5. 

Example 7 

40 

A wettable powder of the following composition 
was produced in a Turbula® mixer: 106 g of 
natamycin trihydrate, 8.3 g of lactose, 1 g of Kel- 
trol® RD, 0.5 g of citric acid and 0.055 g of 
sodiumcitrate di hydrate. The components were 45 
mixed together. 54 g of the wettable powder was 
suspended into 196 ml of water by stirring for 30 
minutes (suspension A). 

From the half of suspension A the pH was 
adjusted to 6.5 by means of a 4N solution of NaOH 50 
(suspension B). 

The pH of suspension A was measured imme- 
diately after preparation (pH = 4.87) and after 14 
days storage in the dark at room temperature (pH 
= 5.04). 55 

Sedimentation characteristics of suspension A 
were checked in the same way as described in 
example 3. The suspension showed no sedimenta- 



tion after standing for more than 14 days. 

After incubation at room temperature the total 
cell count of suspension A was determined after 1 
hour, 7 days and 14 days using well known meth- 
ods. 

All samples contained less than 10 CFU/ml, 
which demonstrates that the suspension is micro- 
biological stable for at least 14 days. 

After incubation at room temperature the total 
cell count of suspension B was more than 10 7 
CFU/ml after 4 days. 

The above results showed that a pH value of 
higher than 6.5 is insufficient to inhibit bacterial 
growth. 

The natamycin content of suspension A was 
estimated by HPLC immediately after preparation 
and after 14 days storage in the dark at ambient 
temperature. The natamycin content was respec- 
tively 18.0 and 18.1% (w/w). 
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Claims 

1. An aqueous suspension of a polyene fungicide 
having a pH of 3 to 6 and containing a thicken- 
ing agent to give a viscosity of at least about 
500 mPa. 

2. An aqueous suspension as claimed in claim 1 
having a pH of 3.6 to 5.1. 

3. An aqueous suspension as claimed in claim 1 
or claim 2 wherein a thickening agent is 
present to give a viscosity of at least about 
1000 mPa. 

4. An aqueous suspension as claimed in any one 
of claims 1 to 3 wherein the polyene fungicide 
is present at 0.5 to 40% (w/w) and the thicken- 
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ing agent is present at 0.1 to 5% (w/w). 

5. An aqueous suspension as claimed in any one 
of claims 1 to 4 wherein the thickening agent is 
selected from xanthan gum, Arabic gum, 5 
tragacanth gum, gel Ian gum, guar gum, locust 
bean gum, carrageenan gum, rhamxan gum, 
alginate, polyvinylacetate, hydroxy propyl- 
methylcellulose, hydroxy propy (cellulose car- 
boxy methylcellulose, methylcellulose and com- w 
binations thereof. 

6. An aqueous suspension as claimed in any one 
of claims 1 to 5 which additionally contains a 
surfactant. is 

7. An aqueous suspension as claimed in any one 
of claims 1 to 6 wherein the polyene fungicide 
is natamycin. 

20 

8. A method of preparing a suspension as 
claimed in any one of the preceding claims 
which comprises adding appropriate additives 
including a polyene fungicide and thickening 
agent, either separately or as a powder com- 25 
position, to water and mixing, followed if nec- 
essary by adjustment of the pH. 

9. A powder composition for use in a method 
according to claim 8 comprising a polyene 30 
fungicide, a thickening agent and a surfactant. 

10. Use of an aqueous suspension as claimed in 
any one of claims 1 to 7 for preparation of a 
treatment liquid or coating emulsion for treat- 35 
ment of a food, feed or agricultural product. 

11. Use of an aqueous suspension as claimed in 
any one of claims 1 to 7 for treatment of a 
food, feed or agricultural product. ao 

12. A food, feed or agricultural product having 
applied thereto a suspension as claimed in any 
one of claims 1 to 7. 
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